X-Ray, D ichloro M onothiodibenzoylm ethanato In dium M onothiodibenzoylm ethane Indium trichloride reacts with 2 moles of m onothiodibenzoylm ethane (L H ) in the presence of sodium acetate to yield In C l2L (L H ). According to an X-ray structure analysis the molecule possesses a hexacoordinated indium atom with two chlorine atoms in cis position and two sulfur atoms in trans position. The symmetry of the molecule is C 2 imposed by a crystallographic twofold axis. The unique hydrogen atom , assumed to form an intermolecular hydrogen bridge between oxygen atoms could not be detected in the structure analysis.
Introduction
The reaction of monothiodibenzoylmethane Ph -C (S )-C H 2-C (O ) -Ph (= L H ) with anhydrous In C l3 and sodium acetate in ethanol yields In L 3 or In C lL 2, whilst the pyridine adduct InC l3-3 py pro duces InC l2L -2 p y and In C lL 2-py, respectively. In L 3 has been characterized by an X-ray structure analysis [1] , W e have now noted that the reaction of InC l3 with 2 moles of L H in the presence of sodium acetate also produces a crystalline compound with composition In C l2L (L H ). This provides the first example of a complex where the /3-diketone system is attached to the central metal atom in the anionic as well as in the neutral form, both in bidentate fashion.
Experimental
A ll experimental conditions and methods of analy sis were as reported earlier [1] , The molecular weight was determined cryoscopically in benzene. IR spec tra were recorded on a Perkin-Elmer-783 spectrome ter in the range 4000-200 cm-1 in Nujol mulls and in C H 2C12 solution. 'H N M R spectra and l3C N M R data were recorded at 25 °C on a J E O L F X 90 Q N M R spectrometer in CDC13 with M e4Si as an inter nal reference. 
Dichloro monothiodibenzoylmethanato indium monothiodibenzoylmethane
A solution of monothiodibenzoylmethane (1.7 g, 7.1 mm ol) and sodium acetate (0.29 g, 3.5 mmol) in methanol (30 ml) was added dropwise to anhydrous indium trichloride (0.8 g, 3.6 mm ol) dissolved in ethanol (15 ml) with continuous stirring at room temperature (32 °C). After the reaction had pro ceeded for 4 h solvent was removed and the residue extracted with benzene (100 ml). Evaporation of benzene and crystallization of the yellow solid from dichloromethane/n-hexane (1:5) furnished golden yellow crystals of In C l2L (L H ), m.p. 209 °C. X-ray structure determination [2] The X-ray structure determination was performed using a Syntex P 3 four circle automated diffractome ter operating with a graphite monochromator and 
Data collection
Variable scan speed: 2 -29.3°/min for 150-2500 counts/s; scan range 1°, background 0.6°; all data col lected for h, k, ±1 in 26 range 2-50°; ^' scan for absorption correction; two check reflections meas ured after every 48 intensity measurements; ambient temperature (25 °C), a>l26 scan with profile fit. 2793 data collected; 176 of these showed "spikes" or an asymmetric profile and were not used in the calcula tions. 2617 intensities were converted to structure factors after adjustment of changes in the intensities of the check reflections and application of Lorentz, polarisation and absorption correction (maximum/ m inim um transmission: 0.943/0.834). 2392 unique F0; 2126 with F0> 3 cr(F0) were used in the calculation.
Structure solution
Direct methods were applied with the best E-map showing all non hydrogen atoms. These were refined isotropically and anisotropically. The difference Fourier syntheses revealed all hydrogen positions at the carbon atoms. These were included in the final steps of the refinement; only U (H 22) showed a fairly large value (0.12 Ä 2). One hydrogen atom could not be located. Largest residual peak: 0.038 e/Ä3. 212 parameters p were refined; ratio: F0/p = 10.34. R = 2|zlF|/2|F0| = 0.0347; Rw = I V^jz l F|/I V^| F 0| = 0.0358 with w = (cr(F0) + 0.00031 (F0)2)-1- Table I contains the atomic coordinates and U eq parameters for the nonhydrogen atoms of In C l2L (L H ).
Results and Discussion
Indium trichloride reacts with monothiodibenzoylmethane in the presence of sodium acetate as indi cated in the equation to yield the golden yellow crys talline dichloromonothiodibenzoylmethanato indium monothiodibenzoylmethane.
In C l3 + 2 L H + M e C O :Na In C l2L (L H ) + NaCl + M e C 0 2H
The IR spectrum of InC l2L (L H ) shows a single absorption at 1590 c m "1 assignable to v(C-O ) and a band at 1550 cm-1 due to v(C-C) indicating the chelating nature of the ligands [3, 4] to the indium atom. v(O-^S) can be observed at 1270 and 850 cm -1 (m edium ), the latter being coupled with C -H defor- (2) 1327 (1) 88 ( 1) C (l) 3076 (2) 2249 (4) 1658 (2) 47(2) C (2) 3049 (2) 1556 (4) 1017 (2) 50(2) C (3) 3691 (2) 1038 (4) 1025 (2) 50 (2) O 4431 (1) 1373 (3) 1611 (2) 63(1) C (10) 2325 (2) 2360 (4) 1578 (2) 47(2) C ( ll)
2202 (2) 3534 (5) 1962 (3) 55 (2) C (12) 1534 (2) 3550 (5) 1946 (3) 67(3) C (13) 975 (2) 2399 (6) 1539 (3) 71(3) C ( 14) 1063 (2) 1274 (5) 1130 (3) 71(3) C (15) 1734 (2) 1235 (5) 1143 (3) 59 (2) (5) 318 (2) 65 (2) Equivalent isotropic U defined as one third of the trace of the orthogonalised Ujj tensor. mation frequencies [3] . The absence of any band due to uncoordinated C O and CS groups excludes the possibility that the L H ligand is either present as an uncoordinated group or acting as an unidentate monothiodibenzoylmethane ligand. Therefore one has to conclude that the compound shows six-coordi nation at the indium atom. I n -Cl, In -O and In -S stretching modes [5] distinguish between the neutral ligand and the deprotonated one, but rather shows that the ligand moieties are chemically equivalent. In order to try to locate the unique hydrogen in In C l2L (L H ), the X-ray crystal structure was deter mined. Fig. 1 shows on O R T E P plot of this molecule. Bond lengths and bond angles are sum marized in Table II . These allow also a direct com parison with those found for InL 3 [1] .
The symmetry of the molecule is C2 with a crystallographic two-fold axis passing through the indium atom and bisecting the CllnC l(a) and O ln O (a ) bond angles. Therefore, pairs of In -Cl, In -S and In -O bonds point to the corners of a distorted octahedron, and the soft ligands (Cl, S) arrange themselves in such a manner that five contacts are established. The alternative coordination, with the oxygen atoms in mms-position would allow only four contacts be tween the soft atoms. Table II The packing of the molecules in the crystal lattice is determined by intermolecular H--C1 van der Waals contacts (H(13)---C1' 3.078 Ä , H(21)---C1' 2.868 Ä , H (15)-C1' 3.429 Ä ), C1--S contacts (3.392 Ä ), 0---S contacts (3.139 Ä ) and C1---C1 con tacts (3.654 Ä ). More importantly, an 0---0 contact (transformation l-x, y, 0.5-z ) is present. Its length, 2.76 Ä , indicates a perfect distance for hydrogen bonding, and we assume that the unique proton which was not found in the final difference map takes up a position between these two oxygen atoms in the solid state.
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